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Restoration of retired cranberry bogs
Casey Kennedy
USDA-ARS
Outline
• Conservation and restoration programs
• Wetland restoration design principles
• Case Study
– Tidmarsh Farms, Plymouth, MA
Conservation and Restoration 
Programs
• Wetland Reserve Easements (formerly WRP)
• Cranberry Land Assessment – 61A
• Cranberry Bog Restoration Program
• Cranberry Wetland Banking Pilot Program
• Cranberry Water Use Transfer Program
*Black = current
*Gray = proposed
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Wetland Reserve Easements
• Two part program – wetland restoration through 
incentive
– Real estate transaction – 90% of fair market value
• $13,500/acre in Plymouth (2017)
• $9,000/acre on the Cape (2017)
– Wetland restoration
• NRCS reimburses 100% of restoration costs
• Applications are ranked competitively; funding is 
limited (20% acceptance rate in 2017)
• Long-term process
– Budget constraints, number/quality of applicants
– Get application in ASAP
Cranberry Bog Restoration Program
• Program for the restoration and habitat 
protection of cranberry bogs
• $30 million authorized, but NOT released
• Purview of DEP and/or Fish and Game
• Vision: NRCS purchases bog; DER oversees bog 
restoration
Typical Restoration Practices
• Ditch plugs
• Removing dikes and flumes
• Wetland planting
• 100% reimbursed by NRCS
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Tidmarsh Farms
• 57 ha (140 acre) of 
cranberry bog in Plymouth
• Flow-through, EB and H
• Retired from production in 
2010
• Restored in 2015
• $3.2 million price tag 
($1.92 million by NRCS)
2001
NY Times Article
Photo: NY Times
Atlantic White Cedar
Photo: interfluve.com
Microtopography
Photo: Mass Audubon  
Wood Stumps
Photo: Mass Audubon 
Culvert Removal
Photo: Mass Audubon 
Channel Naturalization
Photo: Eric J. Helle
Research Question
How does restoration of a retired 
cranberry bog affect nitrogen export?
Water Quality
Monitoring
• Continuous 
streamflow
– Measured with 
ADCP (15-min 
interval)
• Alkaline persulfate
total N, nitrate, 
ammonium
• N analyzed by 
colorimety
Monitoring Site
Streamflow
Streamflow
• Relatively steady 
streamflow, 
indicative of 
groundwater
• Baseflow 95% of 
annual 
streamflow
• Non-unique 
stage-discharge 
rating
Aquatic Vegetation
Biotic Uptake of Nitrate?
Persistence of Seasonal Patterns
Groundwater Contributing Area
1 km
Tidmarsh
Area= 13 km2
• 61% Forest
• 16% Urban
• 10% Turf
• 6% Bog
Conclusions
• WRE is perhaps best option for growers
– Popular program nationwide
– 2-part process
– Long-term (get apps in NOW)
• Wetland restoration
– Enhance wildlife habitat
– Improve fish passage
– Limited short-term (1-2 yr) nitrate removal at the 
watershed scale
Questions?
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